: Effect of temporal window size on relationship of ISC with viewership. A: When including the ads, peak correlation of ISC with viewership is attained for a window size of 3-4 minutes. Meanwhile, when considering programming only, the correlation of ISC with Nielsen ratings monotonically increases with temporal window size on the range 1-6 minutes. B: same as A, but computed after removing the downward trend in the viewership. Horizontal axis denotes the mean ratings assigned to each advertisement by the N = 12 study participants, with error bars denoting the SEM across subjects. Vertical axis denotes the aggregated ratings of > 7000 online voters. The sample ratings explain 59% of the variance in the population ratings. 
Supplementary Note 1
Effect of temporal window size on prediction of Nielsen ratings. To predict viewership from neural reliability, we chose a temporal window size of 3 minutes as this value seemed to us to reflect a reasonable time over which to average neural activity to arrive at an estimate of behavior. Figure 1 displays the effect of varying the window size (from 1 to 6 minutes) on the resulting correlation coefficient between predicted and actual viewership. For all window sizes and all conditions (with and without ads, with and without downward trend in viewership), bootstrapped 95% confidence intervals exclude r = 0. Moreover, for all window sizes and all conditions, correlation coefficients are statistically significant (p < 0.01). When including ads, a broad peak is attained at a window size of 3-4 minutes, while for programming only the prediction accuracy monotonically increases across the selected range. The largest jump in correlation coefficient occurs from 1 to 2 minutes, possibly reflecting the fact that viewership at time t is related to neural reliability on the interval (t − τ, t), with τ > 0. Hence, matching the temporal window instantaneously to the window used to measure viewership is suboptimal. Note that for a window size of w minutes, the first w − 1 minutes lack the sufficient temporal aperture to compute our measure of reliability. To handle this, we simply assumed that the ISC at t < 0 was equal to that experienced during the first minute of viewing. Another way of saying this is that for the first w − 1 minutes of viewing, we only averaged over the available data.
Supplementary Note 2
Effect of age category on prediction of Nielsen ratings. There were two age categories provided by Nielsen: 18-49, and 25-54. Our subject pool (ages ranged from 19-32) overlapped with both categories. As a result, we summed the viewership across the two categories to form the viewership time series used in the regression. Here we report the results when considering the categories separately. Table 1 lists the correlation coefficients, p-values, and bootstrapped 95% confidence intervals on r for each age category, where we have also included the results for programming only as well as those obtained after detrending the viewership as described in the manuscript.
Supplementary Note 3
Facebook-USA Today Ad Meter scores.
The 2012 Ad Meter population scores were obtained from: http://usatoday30.usatoday.com/money/advertising/story/2012-02-07/ usa-today-facebook-super-bowl-ad-meter-final-scores/53004026/1. The 2013 Ad Meter population scores were obtained from: http://admeter.usatoday.com/articles/view/the-results.
For the combined analysis, the ratings of the 2012 commercials were scaled under the assumption that the quality was comparable to that of 2013. The 2012 ratings were scaled and offset such that the entire set of ratings from 2012 (N = 56) matched the ratings from 2013 (N = 54) in mean and standard deviation (5.61 ± 1.07) using the following: 2012 rescaled ratings = 2012 ratings × 1.6306 + 0.2483.
The drop in prediction performance of population ratings from neural reliability from 2012 to 2013 is driven by the Subway advertisement (2012: r = 0.90, 2013: r = 0.73). After exclusion, the correlation for 2013 increases to r = 0.88, p = 0.0018. This ad is distinctive in that it has repeated and jarring scene cuts throughout its 30 second duration, which may be the source of the relatively strong neural reliability (i.e., stronger than expected given the linear relationship with population rating).
